The characterization of mutant flies demonstrates that Eater plays a critical role in phagocytosis in vivo. Phagocytosis of several bacterial species, including S. marcescens and S. aureus, is reduced by up to w80% in plasmatocytes from fly larvae that lack Eater. Yet, these same plasmatocytes were unaffected in other hemocyte activities including endocytosis and the phagocytosis of India ink. Similarly, phagocytosis of bacteria was strongly reduced in adult eater mutant flies, and the expression of wild-type Eater in hemocytes partially rescued this phenotype. Moreover, eater mutant flies were hypersusceptible to natural oral infection with S. marcescens. A similar effect is observed in flies in which phagocytosis has been inhibited by other means.
Eater: A Big Bite into Phagocytosis
The phagocytosis of invading microorganisms by specialized blood cells is a crucial element of innate immunity in both mammals and insects. In this issue of Cell, Kocks et al. (2005) demonstrate that Eater, a scavenger receptor, plays an important role in the recognition and phagocytosis of bacteria in the fruit fly Drosophila.
Phagocytosis is an evolutionarily conserved process that is essential for a variety of biological events including the elimination of microorganisms, activation of innate and adaptive immune responses, removal of apoptotic cells, and tissue remodeling during development. Receptor-mediated recognition of infectious microbes is a key early step in phagocytosis. In mammals, phagocytic cells, such as macrophages, express a large number of surface receptors that recognize and engulf microbes. Among these, the Fc receptors, the complement receptors, and the integrins bind to particles opsonized by IgG, complement, and fibronectin/vitro- However, it is not clear whether other factors may coordinately regulate antimicrobial peptide gene expression and phagocytosis. Given the powerful genetic and molecular tools that can be used in Drosophila, it is likely that more players in phagocytosis will be discovered and that many of these questions will be answered in the near future.
